This work presents the first parylene-insulated silicon probes, which are used for neural prostheses to record high-level cognitive neural signals. With parylene technology, our probes have several advantages compared with the current devices. First, instead of inorganic materials (e.g. SiO2 and Si3N4), the electrodes and conduction traces on the probes are insulated by parylene, an easily-deposited polymer with mechanical flexibility and biocompatibility. As a result, the probes exhibit better electrical and mechanical properties. Second, flexible parylene cables are monolithically integrated with the probes, which arm the probes with very high flexibility to be easily assembled to a high density 3-D array and at the same time provide an ideal method to transmit neural signals through skull during chronic recording. The all dry fabrication process and an 8X2 probe array (64 electrodes) were demonstrated. The probes were successfully tested electrically and mechanically in rat and monkey cortex. Neural signals were properly recorded.
INTRODUCTION
An important common goal, although futuristic, is to achieve cortex prostheses using implanted probes to control robotics by pure thoughts (Fig. 1) . The first beneficiaries are likely to be patients with spinal-cord injuries, peripheral nerve disease, or amyotrophic lateral sclerosis [1] . To achieve this, 3 
DEVICES DESIGN
The geometric design of the probes is shown in Fig. 2 . The front part is floating silicon probes, which is connected with silicon coupling part via a 20mm long flexible parylene cable. Wire bonding is used to electronically connect the silicon coupling part to a small PC Board. Fig. 3 shows two layout designs for the floating silicon probes: long shank probes and short shank probes, aiming different neuron layers in monkey cortex. For the long shank probes, eight shanks (6mm and 8mm long alternately, 500tm spacing) with four gold electrode sites each (20pm x 20pm in 300tm spacing) are in front of a thicker plate, resulting in a 32-site 2-D probe array. Reference electrodes are on the two side 4mm long shanks. The short shank probes have four shanks 
FABRICATION PROCESS
The silicon probe and parylene cable fabrication process flow is shown in Fig. 5 
EXPERIMENTAL RESULTS
Probes fabrication results are shown in Figure 6 . The probes were successfully tested electrically and mechanically in rat and monkey cortex. Electrode impedance is perfectly -700 KQ at 1 kHz. The probes can be easily inserted into to rat cortex without buckling or cracking and are even strong enough to penetrate monkey's pia (Fig. 7) . The 3-D probe arrays (4x2 with 32 electrodes and 8X2 with 64 electrodes) with parylene cables are shown in Fig. 6e . The cables are 20 mm long, with parallel Cr/Au trace lines between two parylene layers (Fig. 6c) . Chronic recording was performed in monkey cortex (Fig.7) . Neural signals were properly recorded from rat cortex (Fig. 8) .~~~~~~~~~~~~~F .E noise samples 2.95 In conclusion, the new parylene-embedded probes are developed and validated by animal tests, the 3-D probes are made, and the chronic use of the 3-D array in rats and monkeys is underway. The parylene-cabled probes provide the improvement for the ease of fabrication, use and assembly. 
